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1. Background 
 

The second phase of the Chile IES project involves O’Ryan & Febré, USEPA and 

NREL.  The objective of this phase is to assist the Chilean government with further 

developing clean energy strategies.  For this purpose, the methodology to analyze the 

benefits of further permeation of renewable energy projects in Chile is studied. The 

following two tiers are distinguished to carry out the analysis: 

 

Tier 1 -Local and global environmental benefits (local air pollution and greenhouse gas 

emissions); human health benefits and benefits on agriculture 

Tier 2 -Sustainability targets  

 

The project contemplated a workshop among specialists from government and major 

research centers to validate the methodological approach. The idea was to share results 

with policy makers and other experts and to solicit their input on making the inclusion 

of renewable energies a realistic goal, and  address any policy hurdles that could 

redirect or hinder the process. 

 

The Expert Workshop on Renewable Energies was held at the University of Chile on 15 

December 2005, and was hosted by Professor Raúl O’Ryan from O’Ryan & Febré and 

the University of Chile. Fifteen experts were invited to a one-day workshop to examine 

the benefits derived from clean energies. All participants were asked to read an 

executive summary of the methodology applied and results. The list of participants is 

presented in Section 5. 

 

The workshop was divided into two main sessions according to the tiers presented. Both 

were conducted by Professor Raúl O’Ryan who, after brief presentations, received 

comments and suggestions from the expert participants. 

 

2. Introductory Remarks 
 

The workshop was opened by Professor Raúl O’Ryan. He welcomed participants and 

stressed the workshop was intended to provide agreement regarding methodological 

issues rather than examining specific results. He then gave a brief background on the 
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project and the workshop. He explained that the project is part of The Integrated 

Environmental Strategies (IES) program of the Environmental Protection Agency 

(EPA) which engages developing countries to build support for integrated planning to 

address both global greenhouse gas emissions and local environmental concerns.  

 

Professor O’Ryan then specified the objective of the project that is to evaluate the 

impacts of introducing non-conventional renewable energies into the energy matrix. 

This evaluation considers two major tiers. The first is to examine sustainability targets 

and in particular energy security.  The second is to analyze environmental benefits, both 

human health benefits and benefits on agriculture. For this, the effects of reducing 

tropospheric ozone and particulate concentrations in Santiago and improving energy 

security, due to a change in the energy matrix toward more renewable energies, are 

valued. The basic idea is to establish how much each of these factors contributes 

towards making the introduction of renewable energies more feasible. 

 

Professor O’Ryan discussed the importance of the issue given recent natural gas supply 

restrictions that have reached almost 50%. Natural Gas is used to generate an important 

fraction of Chile’s electric power  especially in dry years where thermo generation may 

reach almost 70%. Argentina, the main natural gas supplier for Chile has severely 

restricted this input supply during 2004 and 2005,and has turned security of supply into 

a major issue since restrictions are expected to endure. The crisis has highlighted the 

need to evaluate alternative energy sources –in particular non conventional renewable 

energies (NCRE)- as options for the future development of the electric system.  

 

3. First Session: Security of Supply Methodology 
 

In this first session Jaime Bravo from CNE described important characteristics of the 

electric system, the legal framework and the potential inclusion of renewable energies.  

Raúl O’Ryan presented the basic methodology to evaluate security of supply in 

different electric scenarios together with the main results. The methodology was then 

discussed with the rest of the participants who provided suggestions and other 

observations. The presentations and the discussion are described briefly below. 
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3.1 General Description of the Electric System and Legal Framework 

 

Jaime Bravo from CNE presented basic data from the Chilean electric system. He 

showed the composition of the energy matrix and the relevance of hydro generation. He 

pointed out how gas restrictions have altered the construction schedule, which now 

contemplates important coal power plants in spite of the adverse environmental impact. 

 

He also explained recent modifications in the Chilean electric framework. Specifically, 

he referred to the Ley Corta, which establishes the right of small generators to sell a 

maximum of 5% of the energy bought by distributors. The law also stipulates 

distributors are obliged to connect small generators. 

 

He made reference to two weaknesses of the legal framework to promote renewable 

energies in his personal opinion. First, that setting an upper bound by law tends to limit 

the inclusion of renewable energies. Even though buying more is not prohibited, it is not 

encouraged. Second, he pointed out that procedures must be established to avoid 

strategic behavior in the bilateral relationship between the distributors and generators. In 

particular small generators will have a hard time selling energy at an adequate price to 

large distributors that have monopsony power. 

 

Jaime Bravo then presented the vision the government has on renewable energies. He 

explained the main incentive the legal framework provides to renewable energies is the 

exemption of transmission fees. Yet, this incentive is not sufficient to encourage real 

participation of renewable energies. He finally referred to specific types of renewable 

energies and highlighted geothermal energy as the most feasible renewable energy to be 

included in the electric system by 2010,  because Chile has important geothermal fields 

such as Tatio and Chillan. Other technologies such as mini-hydro can reach less than 

15MW per plant and can hardly become dominant in the system. 

 

3.2 Evaluation of  Security of Supply Methodology 

 

Raúl O’Ryan presented the general methodology to evaluate security of supply. For this 

purpose, he started by defining the economic background over which social cost of 
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costs of increased transmission and environmental benefits associated to this 

relocation, will be established.  

 

 Participants also suggested comparing the damage functions and values applied, 

to those used in previous studies for Chile. 

 

The use of both functions and values suggested by Chilean and American 

Environmental Agencies will be used and compared.  

 

 It was suggested that two additional considerations be included when estimating 

damages: including long-term mortality and employing years of life lost 

(YOLL) rather than lives lost. Prof. Azqueta argued that not using YOLL  

overestimates the resulting benefits. Europe has increasingly adopted the YOLL 

approach. 

 

Long-term mortality will be included only when using American functions since 

Chile does not include them yet.  The YOLL will also be established.  
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5. List of Participants  
  

Nº Institution Area Name 
1 National Energy Commission (CNE). Environment Jaime Bravo 

2 National Energy Commission (CNE). Environment Cristian Santana 

3 National  Environmental Commission 
(CONAMA). 

Pollution 
Control 

Jorge Troncoso 

 4 National  Environmental Commission 
(CONAMA). 

Air Pollution Fernando Farias 

5 Planning Ministry (MIDEPLAN). Investment Alejandro Le Fort 
6 Electric Engineering Department, 

University of Chile. 
Researcher Rigoberto Torres 

7 Electric Engineering Department, 
University of Chile. 

Researcher Luis Vargas 

8 Geophysics Department, University of 
Chile. 

Researcher Rainer Schmitz 

9 Industrial Engineering Departmement, 
Catholic University. 

Researcher Luis Cifuentes 

10 Electric Engineering Department, 
Catholic University. 

Researcher Hugh Rudnick 

 11 Electric Engineering Department, 
Catholic University. 

Researcher Jorge Moreno 

12 CEPAL and Economics Department of  
University of Alcalá (Spain). 

Researcher Diego Azqueta  
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